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Artificial Blood

Dr, Ranjan Singh*

Actiflcial Blood
Astificial blood is now 8o much a scisnce fiction. The saga of artificial blood now

Las gooe from coffee rouw discussion to olinical use.

Artificial blood; The oxygen cattying blood substitutes has received a lot of atten-
tion recently because of the olinical use of some of flurvcarbons and the development of
stromafree haemoglobin solution. The practical advantage of baving oxygen carrying bi- .
pod eofutions which are nepatigenic (0 no need of group typing or crossmatching) which
ate free of dieease and which are readily uransportable and can be stored easily bLaving
no problum of disease and which are readily transportable and cau be stored casily hav-

ing no problem of hypekalemia ate evident. They will also have special impactance,

a} When biood shouid not or cannot be used due to the nature of the patient b)
In circuinstunces whers a blood free oxygen cascying blood preparation has certain advan-

tages over blood. ¢} When hlood is unavailable.

Though freeh red cells will remain indispensable for long term teplacement, some
properties of oxygen carrying blood may exceed the tharapeutic ocapabilily of red cell.
Cusrently stroma free haemoglobin (SFH) solution and flurocarbon (FC) arc the two poten-

tial oxygen carrying blood (OCB} substitutes available.

Haemoglobin

Outdated human ted cells are the sources material for SFH. For transient oxXygern
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teaneport assistance SFH could be used inapite of ita very short circclatory half ]ifeg
b

k.
i. e. 3-4 hrs. This solution is apparently not acutely toxic to kidney or other organ,

Haemoglobin readily loads oxygen in animals breathing air but does not adequeatly unload

oxygen to tissue {because of absence of disphosphoglycerate}. .,

Fl urocarbons 1 .

These compounds aro water insoluble, have high solubility for gases and have very i
low surface tension. They catry oxygen wntirely in emulsion formm as physicaliy dissolved 'i
gas. FC are retained in circulation for 3-4 days, Flurocarbon, wese used criginally tog
demonatrate that total blood replacement with these compounds could be achieved an'dii"
- such naturalblood less animal having artificial environment can survive. Presentiy 'forﬂé

olinical use the product. Fluosol DA 209 (Japan) iz available.

Uses

Artificial blood can easily be transported and used for transfusion in any person%
ragardless of blood group at t;he site of a great catastrophe. ,.

The principle use of SFH will be in emergeney situation where a large blood lossf
oogurred. Another use would be in surgical provedores with ex;‘.racorpotia.l circulationti
where large volume in needed for short time to fill the system, In such procedures, t.be,?
SFH have the adyantage that they are not affected by the mechanical pumping, where‘;
erythrocytes arc damaged. Besides, one might envisage an infusion of pesfusion t.:ea.t.-:":

ment with haemoglobin solution in the ficld of medicine e.y. in myocardial infraction. |

Thete are mang situationo in which the FC may be particular!y useful. Some pat.ie-;
nts with chronic disease (e.g. thalassemia) who have had many blood transfusion may:
not be able to accept further blood because - of terious iron overload, In these pa.t,ien.t.ajg
FCsclution but not SFH might be especially useful. The emulsion of FC might also bef
very useful in the treatment of acute poisoning by carbonwonoxide. Specifio FC emaulsion |
will be derigned for the treatment of coronary ischemia and storke. Recently experimeutsf
have shown that in the ischemic zone following ligation of the coronary artery in tho;
dog, the volume of tissue infarcted was reduced by 30% after the treatment with FC beca-§

useo these preparationa being ccll free have better access to hypoxic areas than red ceil'i

themaelves,

0.C.B. subatitutes as presently formulated have an effective time in circulation of

hours sather than days, This porpesty would appear to limit their usc to short term
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guppost [0% patients with an usgent requirement for impr0v.cd OXYgen carrying capacity.

In the oase of FC, cutrently used in maa the recipient must inspire 95—100%,
oxygen io order to deliver sufficient oxygen to the tissue, The lougterm adverse pulmonary
cffects of inspiring high concentratione ef oxygen (oxygen toxicity) must be considered.

Both SFH and FC are cleared by rcticuloendothelial syatem. Repeated use of the
ploog substitute may cause sturation of RE system and finalily blockade leading patients
ausoptible to serioua infetious diseasca.

The current evidence suggest that OCB substitutes ase efficacaious but longterm
toxic affect of the both product in current state is still to be evalaated. Healogenated
hydrocarbons have aot been accepted open heartedly in moat biological system todate.

In Summary, there is a great potential of both FC and SFH as blsod substitutes.
Since reacarch in this atea is active there are indications that the limitations outlined
way be removed by developing modified and improved propesation. Anotber problem may
be the cost of the product. Thus whereas the immediate clinical use of available blood
gubtitutes appears limitcd, future use may be more promising. The future of OCB has
barely beguo and it look as if artifioial blood is rt‘aund the coroer. '

~ Finally, I do not belisve that the use of OCB will have a major impact on the
activity of blood services, SFH is prepased from outdated human red cells which indica-
tes jmproved utilization of blood donation. The need for blood bank will not disappear

snd OCB will bs ap rdditional.entry into the field of blood banking
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